INTRODUCTION
Neck pain is a common health problem in the general and working population with a 12-month prevalence of 27%e50%, and the condition is recurrent within 1e5 years in 50%e75% of the cases. 1e3 According to the most recent systematic review, older age, worse prior health and smoking increase the risk for developing neck pain. 1 The authors also found that psychological and social factors play an important role, although further research is needed. Gender has been studied, however, without consistency in the results. 1 Regarding prognostic factors for recovery of neck pain, Carroll et al 3 found that younger age predicts better recovery in the general population, while research on the role of gender has given inconsistent results. The same study showed that psychological and social factors, such as coping strategies and social support, affect the course of neck pain. In a working population, Bergstrom et al 4 studied occupational class, concluding that white-collar as opposed to blue-collar workers have a better chance of recovery, although physical workload seemed not to affect the outcome. However, Holtermann et al 5 demonstrated that a heavier physical workload negatively affects the prognosis for long-term sickness absence. Also, high pain intensity predicted long-term sickness absence in the same study.
Neck pain has been showed to be associated with depressive mood. 6 7 Several previous studies have assessed income and other determinants of socioeconomic position in relation to depression and psychological distress. 8e10 Kosidou et al 8 investigated possible associations between individual disposable income and risk for onset of psychological distress, severe psychological distress and depression, respectively. Their findings indicated an association with income and that it may be more pronounced in women.
Income is often considered when studying the effect of social position on general health. When studying how income affects health in the USA and Canada, it was evident that health improves with higher income. 11 Also depression was affected by income, with a negative relationship between grade of depression and increasing income.
Strong associations have been found between high household income, as well as wealth, and good self-rated health. 12 No gender differences were detected in the associations for household income, although the association between wealth and selfrated health was weaker among men. The association between household income and general health, as well as household income and depression, lead us to question whether it may be associated with other disorders as well. The ambiguity in the study results concerning whether sex is modifying the associations between income and health motivated us to explore this further.
Studying income in relation to health requires consideration of what aspects of income that would possibly give ill health. Stress is a phenomenon likely to be linked with economy. High stress levels are associated with muscle pain 13 and therefore also neck pain.
The aims of this cohort study were to assess the sex-specific role of disposable income for onset and prognosis of neck pain in the general population and if economic stress influences such potential associations. 14 15 Two subcohorts were identified based on the presence of neck pain at baseline in 2002e2003. For the assessment of risk for onset of long duration troublesome neck pain (LDNP), the cohort was based on individuals who reported no neck pain during the past 6 months (n¼8348) (cohort I, free from neck pain). For the assessment of prognosis of neck pain, the cohort was based on adults with occasional neck pain, that is, those reporting that they have had neck pain up to a couple of days per month during the past 6 months (n¼10 523) (cohort II, occasional neck pain) (figure 1). 986 (12) 1088 (13) 1176 (14) 1468 (18) 913 (11) 950 (11) 865 (10) 856 (10) Age, mean (SD)
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Definitions
Individual disposable income
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Outcomes
The following operationalisation of LDNP was used: in 2007 having answered 'yes' to the following question: "During the past five year period, have you had neck pain that lasted at least three consecutive months that disturbed you considerably?" The time frames for durations of neck pain are in accordance with the suggestions from the Bone and Joint Neck Pain Task Force. 16 In this study, we use the definition LDNP defined as bothersome neck pain that lasted 3 months or more. This was the outcome in both cohorts.
Potential confounders and effect modifier
We used information from the survey in 2002e2003 when choosing potential confounders. The choice was guided by knowledge of risk and prognostic factors for neck pain.
1e3 17 We considered the following factors to potentially confound the association between disposable income and the outcome: immigrant status (born in or outside of Sweden), alcohol consumption (expressed in gram of 100% alcohol per day and categorised into no, low, moderate and high level of consumption), smoking (never, ever or current smoker), concurrent low back pain (during the past 6 months measured on a 5-level Likert scale ranging from 'never' to 'daily') and physical activity during leisure time (four categories from mainly sedentary activity with less than 2 h of light physical activity up to regular activity at least three times per week for at least 30 min sessions). We also tested for week hours of household work and physical occupational workload (measured on a 4-level Likert scale anchoring sedentary to heavy work). The baseline questionnaire contained some of the questions from the Job Content Questionnaire, concerning psychosocial occupational workload. 18 Of the available questions, we chose to test two: freedom to decide how the work shall be performed and freedom to decide what should be performed. Furthermore, we tested for levels of psychological distress (measured by the 12-item General Health Questionnaire). 19 A sum score of $3 (using the recommended standard 0-0-1-1 scoring on the four answering alternatives) was used to denote psychological stress.
Due to the potential presence of effect measure modification by economic stress on the association between income level and LDNP, we used the response to the following question to address this, "Did it during the previous 12 months happen that you ran out of salary/money and that you had to borrow from relatives and friends to be able to pay for food or rent?". Answering 'yes' to this question was defined as having been exposed to economic stress.
Statistical analysis
We used multivariable logistic regression to assess the association between the exposure and the outcomes. We built four different models based on gender and the outcome. We determined the role of possible confounders for each of these models, by including the potential confounding factors, one at a time. If a factor changed the crude estimate by more than 10%, it was entered in the final model. All analyses were adjusted for age. When conducting confounding control, the exposure was dichotomised based on the median.
To test the effect modification of economic stress, we combined income level and economic stress in a dummy variable, where the reference group was set to those without economic stress and having an income corresponding to the second, third or fourth quartile ($115 300 SEK). Due to risk of low power, we adjusted for sex instead of stratifying. Also included were the factors that were adjusted for in the main analysis.
Results are presented as crude and adjusted ORs with 95% CIs. Statistical analyses were run with SASÒ statistical software system V.9.1 and STATAÒ statistical software system V.11.
RESULTS
Individual disposable income and LDNP Cohort I (risk)
A description of the study participants who were free of neck pain in 2002 and included in cohort I is shown in table 1.
In table 2, the crude and adjusted sex-specific ORs are presented. Few factors were found to confound the association between level of income and onset of neck pain. In men, none of the factors tested confounded the association between income level and onset of neck pain, whereas in women, level of alcohol consumption slightly reduced the ORs across the income levels.
For men, the adjusted estimate showing the strongest association was found in the lowest income category (OR 1.8, 95% CI 1.1 to 2.8). Women in the lowest and second lowest category of income had an adjusted OR of 1.6 (95% CI 1.0 to 2.6) and 1.7 (95% CI 1.0 to 2.7), respectively. No difference in risk for LDNP could be seen in the second highest category of income compared with the highest.
Cohort II (prognosis) Table 3 presents a description of the study participants included in cohort II, that is, those who had reported occasional neck pain at baseline. Table 4 presents the crude and adjusted sex-specific ORs of the association between income level and reporting at least one episode of LDNP during the follow-up period.
As in cohort I, few factors confounded the association between income level and LDNP. Adding age to the models did 1024 (10) 1008 (10) 1067 (10) 1116 (11) 1796 (17) 1605 (15) 1510 (14) 1336 (13) Age, mean (SD)
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488 (49) 499 (50) 518 (49) 404 (36) 828 (47) 767 (48) 653 (43) 401 ( 620 (56) 622 (35) 586 (37) 676 (45) 843 (63) Swedish born No 1706 (16) 271 (27) 157 (16) 125 (12) 131 (12) 427 (24) 242 (15) 178 (12) 140 (11) Yes 8754 (84) 749 (73) 845 (84) 937 (88) 981 (88) 1350 (76) 1353 (85) 1325 (88) 1188 (90) Alcohol consumption No 1321 (13) 155 (16) 95 (10) 73 (7) 59 (5) 435 (25) 256 (17) 158 (11) 77 (6) Low 7499 (74) 711 (73) 774 (79) 855 (83) 905 (83) 1100 (64) 1078 (70) 1088 (74) 956 (73) Moderate 1133 (11) 68 (7) 76 (8) 73 (7) 94 (9) 157 (9) 199 (13) 205 (14) 255 (19) High 233 (2) 38 (4) 30 (3) 36 (4) 34 (3) 21 (1) 18 (1) 26 (2) 28 (2) SEI (Socio-economic classification) Unskilled manual workers 1869 (19) 270 (29) 254 (26) 206 (20) 93 (9) 462 (29) 308 (20) 191 (13) 68 (5) Skilled manual workers 1095 (11) 150 (16) 133 (14) 131 (13) 55 (5) 278 (17) 194 (13) 114 (8) 31 (2) Lower non-manual workers 1585 (16) 97 (11) 118 (12) 113 (11) 86 (8) 300 (19) 342 (22) 321 (22) 200 (15) Intermediate non-manual workers 2689 (27) 150 (16) 222 (23) 258 (25) 322 (29) 331 (20) 434 (28) 496 (34) 460 (35) Higher non-manual workers 2071 (21) 99 (11) 157 (16) 249 (24) 445 (41) 141 (9) 190 (12) 292 (20) 492 (38) Self-employed 682 (7) 155 (17) 82 (9) 80 (8) 93 (9) 107 (7) 61 (4) 50 (3) 52 (4) Psychological distress (12-item General Health Questionnaire)
No 8038 (77) 776 (77) 800 (80) 877 (83) 913 (82) 1250 (70) 1194 (75) 1158 (77) 1029 (78) Yes 2411 (23) 236 (23) 201 (20) 182 (17) 200 (18) 531 (30) 401 (25) 341 (23) 299 (23) not change the estimates. In women, adding immigrant status slightly attenuated the associations. In men, no factors were found to confound the associations. The strongest associations were found in the lowest category of income, with an adjusted OR of 1.6 (95% CI 1.2 to 2.1) for men and 1.3 (95% CI 1.1 to 1.6) for women. In the higher categories of income, no associations were found.
Analysis of effect measure modification
The results of the effect measure analyses with income and economic stress as combined exposure are shown in table 5.
Cohort I
The results showed a weak association in those with only one of the exposures present. Low income without economic stress gave an OR of 1.3 (95% CI 1.0 to 1.7). For those who had experienced economic stress but did not belong to the lowest quartile of income, the corresponding OR was 1.2 (95% CI 0.7 to 2.1). Having both exposures, however, was associated with a twofold increase in the odds of getting LDNP (OR 2.0, 95% CI 1.3 to 3.2). This slightly exceeds the combined increase of the odds in those with either of the exposures present, thus indicating that the two factors interact in the development of LDNP.
Cohort II
Similar to the results in cohort I, those with economic stress not belonging to the lowest quartile of income had slightly increased odds of having LDNP compared with the reference group (OR 1.3, 95% CI 1.0 to 1.6). OR for those with low income and without economic stress was 1.1 (95% CI 0.9 to 1.3), while those with both exposures present had an OR of 1.8 (95% CI 1.4 to 2.2) of getting LDNP compared with the reference group. Also in this cohort, the odds of those with both exposures present slightly exceed the combined increase of the odds in those with either of the exposures present.
DISCUSSION
In studying the association between level of disposable income and LDNP, we found that those in the lowest income category seems to have a higher risk of getting LDNP, regardless if they were free from neck pain or if they had occasional neck pain at baseline. The associations could not be explained by factors concerning lifestyle or occupational physical or psychosocial strain.
The results from both cohorts indicated that the individual disposable income and economic stress might interact regarding risk of LDNP.
There are several different ways of defining income in studies on its relation to health. Three frequently used definitions are individual income, household income and wealth. In a study by Martikainen et al, 20 household income and wealth gave more consistent results when adjusting for pre-existing health, sociodemographic factors and other measures of social position. These results support our choice of exposure, which is calculated from household income and not solely based on individual income.
When studying a possible association between income and health, it is necessary to consider the different aspects within the concept of income and economy. In a country like Sweden, with a variety of publically provided services and a welfare system that is considered to have a high standard, the concept of poverty does not exist in the meaning of not having access to food, water and healthcare. However, according to Marmot, 11 there is another aspect of poverty which can be seen in developed countries that can still affect health, namely possibilities for social participation. Considering poverty in this meaning includes not being able to take your family for a vacation or conducting a certain leisure time activity. This form of poverty may have an effect on our results, as it is probably a part of the concept of economic stress as defined in this study.
It seems that the association between income and neck pain is not only due to the possibilities to consume goods or services. Since economic stress was present even in those with higher income and those also had a higher odds for LDNP compared with those without economic stress, conjecturally the effect of individual disposable income on the risk of getting LDNP, as seen in this study, is somewhat due to the stress of not being able to manage your economy irrespective of income level. Social factors are known risk factors for neck pain, 1 and potentially the results from this study are effects of the same phenomenon, that is, that the lower possibility of social participation due to income gives a higher risk for LDNP. Another suggestive explanation is that the physiological stress reaction per se gives the increased risk for LDNP. Long-term stress is believed to affect muscles through several potential mechanisms, resulting in pain. 13 Sweden is a country with many registers of high quality. The registers of income, social benefits and pensions, used in the present study, are related to the tax system and can therefore be expected to be among the most accurate. Individual disposable income, as defined in this study, is well defined and based on register information. This entails accuracy in measurement, which is very high, resulting in a risk of exposure misclassification that is negligible. However, the risk of specifying the exposure improperly is somewhat increased by the fact that the categorisation of income was made in quartiles, not taking any real-life threshold values of economic decency or wealth into account.
The data from the SPHC is rich and contains information on a wide variety of domains. This enables an extensive analysis of confounding which vouches for high internal validity, although we cannot rule out unmeasured or residual confounding.
There was a loss to follow-up of 20% in this study. According to Pizzi et al, the possible bias introduced to the exposuree disease associations in a study due to restricted sample, such as a cohort study, is only weak. 21 And for selection bias to affect our results, neck pain would have to affect loss to follow-up differently in the exposed and unexposed. 22 Hence, we find it unlikely that selection bias would have distorted our results other than to a minor extent.
In the present study, we considered work exposures to be potential confounders, but they turned out not to confound the associations significantly. However, we cannot rule out the possibility of misclassification of psychosocial and physical work exposure. Another possible explanation to why they were not confounding the associations may be that these factors are not necessarily associated with the levels of disposable income, as defined in our study. We chose not to include education and occupational class as potential confounders due to the risk of over adjusting. Furthermore, a discrepancy in the ability of the participants to recall episodes of neck pain during the previous 5 years may create misclassification of outcome in the study. It would then be likely that they forgot an episode of neck pain thus under-reporting the outcome. However, this possible bias is most likely to be non-differential, occurring to the same extent across income levels.
Another limitation is that changes in income between 2003 and 2007 have not been taken in to account in this study. Some possible explanations to a change of income, such as unemployment or increased salary, are likely to happen in all categories of income and would probably not change the results considerably.
To the best of our knowledge, this is the first study to assess the association between income level and an episode of LDNP. Our findings indicate that low income may be a risk factor, as well as a prognostic factor, for developing LDNP. Furthermore, our results indicate that economic stress may be an underlying factor to consider when studying associations between income and neck pain. Before strong conclusions can be drawn about strengths of such associations, future studies have to address this issue. It would be especially interesting to investigate this in populations with other types of spinal pain and also other types of income levels and social security system.
